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I T IS the purpose of this article to present certain facts concern-
ing the reliability and significance of a twenty-minute examina-

tion of the general type of the Army Alpha but so arranged that
anybody can give it who will exercise the ordinary precautions used
in conducting any school examination. The examination itself is
not suggested for use, since we have in the Alpha, Pressey-Pressey,
Otis, Virginia Survey, and the new National Research Council tests,
instruments of the same general character and it is undesirable to
multiply tests except to gain some special advantage.

The available facts concerning the reliability and significance of
these are however somewhat meagre; and it is probable that the
facts which I have to present will hold approximately true for any
well-planned twenty-minute written intelligence examination.

Only so much of a description of the examination is offered here
then as is necessary for proper understanding and use of the facts
that follow concerning reliability and significance. It comprises 8
tests, ( i ) written directions, (2) arithmetical problems, (3) syno-
nym antonym, (4) selection of the reasonable answer (5) checking
the largest and the smallest number in a column, (6) completing a
number series, (7) memory of pictures, numbers and irregular
diagrams, and (8) verbal analogies. The candidate begins with
test 1 to o minutes, and: works without pause through all the tests,
in so far as he chooses; but at various times he is told "Even if you
haven't finished test 1, begin test 2 now." etc. These times are 2, 6,
8, 10, i i j ^ , 14, and 18 min. The score is 2Xr for Test 1, 2Xr in
first 5 problems of Test 2. 4Xr for second 5 problems of 2,
iX(r—w) for 3, aXr for 4, 1 y2r for first 5 of 6, 3Xr for the last
5 of 6, iXr for 7, and iXr for 8 (in which r stands for number
right, w for number wrong). The maximum obtainable is thus
145. One 4th year high school pupil out of about 200 obtained
a score of 144. The median score for 257 6th grade city pupils

(284)



Reliability and Significance of Tests 285

was 45; for 55 7th grade city pupils it was 70; for 100 adult
(21-30) skilled mechanics it was 70; for 267 4th-year high-school
students and college freshmen it was 100. Roughly the scores in it
correspond to Alpha scores (unweighted) as follows:

20 min. test . . . 10 15 20 .25 30-35 40 45
Alpha 25 30 35 40 45 50 55 60
20 min. test . . . 50 55 60 65 70 75 ? ? 100
Alpha 65 70 75 80 85 90 ? ? about 135

For a single trial with such a test the probable error is from 4 to
8^ according as the score obtained is from 35 to 100. 6\ is about
one-fifteenth of the difference between the scores of a feeble-minded
and a superior adult, or about 1 year of mental age.1

The facts whence the above determinations are derived are two
trials with two different forms of the test on 146 sixth-grade pupils,
105 eighth-grade pupils. 46 adult tradesmen, 54 army officers, and
42 university students.

This is not a satisfactory degree of precision, but it is about -what
may be expected from a 20-minute test. A Stanford Binet score,
representing perhaps a 50-minute examination, has a P. E. of about
5 months of mental age, and an Army Alpha taking some 40 minutes
has a P. E. of about $y2 (unweighted) points.2 This is about one-
twentieth of the difference between the scores of a feeble-minded
and a superior child or about Y^ year of mental age.

It thus appears that an examination of twenty to fifty minutes,
whether oral or written, is adequate to make with surety only coarse
distinctions among individuals. It is adequate, if properly used, to
decide whether an individual should be examined further with re-
spect to any practical issue, such as commitment to an institution,
or promotion in school, or employment at a certain job. Proper use
means among other things to re-examine all those within 3 or 4
P. E. of the crucial line. The custom of passing all those whose
scores are slightly above the crucial line seems extremely dangerous.

*I take this opportunity to correct the obvious error on p. 31 of Vol. I l l of
This Journal, where P.E. is stated to be a certain quantity X ^ 2 instead of -hVz,
and to apologize for my own careless proof-reading.

The Probable Error of the Stanford Binet is as computed by Otis from the
scores in the two halves of the examination. The probable error computed
from the correlation between the Stanford Binet and anpther examination of
the same type might, of course, be greater.
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The question concerning the significance of the test upon which
I have data is substantially, "Do verbal and non-verbal examinations
measure the same mental ability ?" The answer being that they do
not, the further question arises concerning the magnitude of the
difference. If they measure the same ability, the correlation be-
tween the scores for the same individual in the two examinations
will, when corrected for attenuation, be 1.00, or vary around 1.00 as
a central tendency. Any shortage below 1.00 is a measure of the
magnitude of the difference between the abilities.

The facts are as follows: The raw correlation between two-
thirds of the test described and the Thorndike non-verbal test in the
case of 108 6th grade pupils is .52. The self correlation of the test
described is probably above .70 and almost certainly is not under .6o.s

The obtained self-correlation for the two-thirds of the Thorndike
non-verbal examination is .76. The correlation between verbal and
non-verbal when corrected for attenuation is thus presumably ,.71
and almost certainly not over .83.

The raw correlation between the examination described here and
the Thorndike non-verbal in another group of 147 6th grade pupils
is .435. The self correlations are .68 and .89. The correlation
between verbal and non-verbal, when corrected for attenuation, is
thus presumably .56 and almost certainly not over .67.

The raw correlation between this examination and the Thorndike
non-verbal in a group of 46 enlisted men of wide variability is .76,
the two self correlations being .85 and .91. The correlation cor-
rected for attentuation is thus .86.

The same raw correlation in a group of 43 commissioned officers
is . 2 8 ^ , the two self correlations being .40 and .49. The correla-
tion corrected for attenuation is thus .64.

The raw correlation between the Army Alpha and two-thirds' of
the Thorndike non-verbal in the case of 108 sixth-grade pupils is
.47. The self-correlation for Alpha was not determined in this
group but almost certainly would not be less than .75, since Alpha
correlates with the examination described in this article in this group
to an extent of .75. The self-correlation for the two-thirds of the

"This examination correlates with the Army Alpha in this group of cases to
an extent of .75. For a different group of 147 6th grade pupils its self correla-
tion is .68. For 31 8A pupils it is .46. For 44 8B pupils it is .59. For 46 adult
enlisted men it is .85. For 43 commissioned officers it is A9-
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Thorndike non-verbal is .76. So the corrected correlation is pre-
sumably about .60 and is almost certainly not higher than .70.

The raw correlation between the Army Alpha and the Thorndike
non-verbal in the case of the 46 enlisted men is .79. The two self
correlations are .95 and .91. The corrected correlation is thus .86.
For the 43 commissioned officers the corresponding facts are .36,
.95 and .40, and .58.

In general the examination described here or the Army Alpha
correlates with the Thorndike non-verbal slightly less than .7, cor-
rection for attenuation being made f.68^4±P.E. of .03).

This estimate is further supported by the raw correlations in cer-
tain groups where the data do not permit correction for attenuation.
Thus in 169 fourth-year high-school pupils the correlation between
the examination and the Thorndike non-verbal is .49. In 12-year
olds (colored) in grades 6, 7 and 8, it is .54 ( n = 3 i ) . In 13-year
olds (colored) in grades 6, 7 and 8, it is .59 (n=49) . In 14-year
olds (colored) in grades 6, 7 and 8, it is .49 (n=5o) .

Intelligence as measured by the one kind of instrument then seems
to be something very different from intelligence as measured by
the other. This is due probably largely to the difference between
verbal and non-verbal content, but partly also to the greater weight
attached to speed in the verbal test. With its explanation, however,
we are not here concerned. The primary fact is that intelligence is
not one thing but many. The abilities measured by a speed test
with language and mathematics are not identical with, or even very
similar to, those measured by a test with pictures and less exacting
in speed.


